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(54) VISUAL SENSOR-ROBOT SYSTEM FOR MAKING A PLURAUTY OF ROBOTS 
PERFORM TRACKING AGTiON 

(57)Abstract: 

PROBLEfv! TO BE SOLVED; To ailocate the 
work inciuding a tracking action to a plurality of 
robots and process it concerning workpieces 
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t^,....,.» ..;^......>. 



which are supplied at random intervaL 
i SOLUTION: A conveyor ! for workpiece 
stipptied from a workpiece supply source 100 is 
driven in a drive section 2, and its travel 
amOMnt is detected by a pulse coder 3. A visual 
sensor VS including a picture image processing 
device 20 and a camera 30 having visual field 
31 obtains picture image at a speGified interval 
by utifizing output of the pulse coder 3, detects 
deviation from a reference position of each 
workpiece W (a to d). and writes workpiece 



data in workpiece cue. A robot control section 10 of a robot controller RC checks the 
schedule of operation of a robot RBI or RB2, and makes reservation of operation. The 
reserved robot RBI (RB2) starts tracking operation from PO (PC) for a workpiece 
which arrives the vicinity of line 60 (60*). Grip work due to tracking operation which is 
accompanied by positional compensation is done between scopes 60 and 70 (60' and 
70*). The robot RBI (RB2) stores the gripped workpiece W into a storage section 200 
(2000 and returns to PO (PO'). 
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M-^y^ • a#-y hi^XxAT'^-oT. 

|g[i^o*:-y b h 9 -y ^y-/mffk^^-h^^itii><^ 
tiff Slg^-fe y^\± , 15aM!8M!gK-Jifc^»^3^;<? ^ 9 

mi.xmmmi(r>m.f<zmt^mm:m.wt^mmL 

mnBn*''y Y^m^WAi. mm^-^y^izii^xim 
^ixtM&imi<m.mzm-t^mkh. Mvhxm^ 

mr$\.\x. v^-/^yym^^-t:tsfFm:mm^^£'a 
BoieoiK-y Hijp^sii. mmimm^^fiz-^-^^x. 



^'m&m^yzwE-^titih^'y^yi^m^^^tiim 
mmmfmmt:m^^wmtmi^mr—y/i'izm^ 

Q,tilX\.^^m5MfLXmii!i^tLtiMmsl>zm-^^ 

Ti^-y h^m\^mizm-r^^t^iitmL. fns^-^< t 

mrf-mm^^x'h^ tmm^tifz^iz^ ma^tim 

im^-^y-^i>zj:':>xJim^fitiMM^<73&mi>zmti> 
^rmiz^ 'ff^-T-yMzm^s^^tLti^i'^m^^v 

wiMW^cO a ;i< -y h tc b 5 -y ^ >■ ^S&f^Sr^T^rij-li: 

MMta^m-i^^t ti>ti?>mzmmmmL»tmmm 
i}-^mmmmizi(^'^i:^izmmtmm<ryS:^ Srn l31 

tiamS^t^^MSciOn ;K>y hCb 9 ^y=^>'^l&f^2r=ff^ 

cooou 

•yhi^x-rAtcrat. miizmL<mx.tS. K)Uhay^ 

TO J; d -o Xim^<mmi ( if. 

m^^-i^) (rMM^^-^y^^m^^xmrni,. ^<r> 
^^\m-5xms.%ivtz h 9 >y ^ y^'m^^^<r>^if" 
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Atrn yyKTwm^ti^^m0ms'aiziitr^ h^-/^ 

[0002] 

[ 0 0 0 3 J ■oiy'<:rx^^m&^i\.^v~^\,zn'th 

fm&njK-yhttff^r^p-lir-SJ^fcte. ffi^-fe:/-9-i:cr 
#-y h ^ffi^?»--^i?-^!t5^X'r AA^JS<f Offl^ixTV-iS » 

ffl) <J5±iiElllT"7-i?<^H^S:aX#U. 

^ {.W$imi^i^(ryfi\.^miyt'f~^') c3#-yh 
[0 0 041 sui. ^:ioJ:d^:^£SfflL/;;^-fe 

iaiFge2('l*li^Sil?"J:^:-:5^t3i-^TlE«I§tL-S., ^CO 

^mPimm^~9(mmMiJ-^}vx-cL-y3\,zX'^ 

0 mxJil. CCD7jf^7) jb-'^«fi!t$iX'&^-k:xif 
^^fcLTtJO, ??^31(±;*;<^3 0<0^&^*>L 

taosK-/ h 3y h n— ^RC ti*i^$fi,7tj^®&i: -^X 
nrf<-y hayhn-7RCi±. u*:>yh$ijMl 
OSr^L. CliOndi'-y hMISIIKl 0{±|*ij^$iTjt®<fe8!i 

@^a2 o;{)^^y-^'woag • ^^«i5^ttsff-^ 

rjyho— 7RC{i-fey-9-4 , 4' 
[0 0 0 61 4-. arh'-y NRBcoSj-fl^iiLTs ( 1 ) ^7 

-^w^^-f-a^l^Sixf^ h =y v^yfU^ltky ^ > 6 0 1 

m^imiikL. ( 2 ) m^&m.im<^Qo x-v-i'wt 



(3) V-^^W^^h^-y^y^^^T^-O-TO 

SS-^TLT^y^r l5{Pi?>Slin.. ( 4 ) '7-^'i|!aftg|5 
2 0 0±C0i{S5irt{iLSQ2 •C"7-^' W&ScL. ( 5 ) ^ 

[00071 ay^T 1 ±fcffi^;?fl.7t'7-i?W5&«-fe:>' 

1^4, 4* i,zJ::t>tkmiSMi,z$m'ri>t^ -fe>-9-4, 

4' *>^>^ai«-^ffi:»3Six. -e<^)I^J^^tri3^tS''f/^^ 
n-^J'MtB^ittNs *tnrf-C-y fnyha-^RCpfgt: 

(7-<>-Acoeg) l,ZMm-ti>t^ ;*;<73 0K 
[0 0 08] ;Sr->{5>3 0{cj:Sa^<J0^'-f S>-^^f4. 
X^~}V'7T:^^a^miriizLX. •fe>'1^4. 4' 

wm^^-t^t^-^x^^^ . 

^*4ft». ^mS:«i:>-f-r-^'2:DxK'y h$fJ#P^l 0^-(k 
[0010] mz. VNVl^Xn-^tf-liiffi^lfiNONs 

h5>y^yi^llS^Ztr (Oti-xy) e^»S:^ 

-ecoitfSt* h 5 'y =3f y^''^^^S±-C-n#<y b r 
Bc^ft ( b7"/^y?^i6f^) ^SBif&S-fr^. ii-c. 

^ 7 -y =^ y i?'^^ 2 tr {4 3 y t mm^xmuj^ 
iz3^mth i d izmM-^tifcm.m^<7)z t x\ ^cow& 

biyiz^ ::iyKTl<r)mfJ3^b^ct^J:oizmM^ 

yymi^7 -iyeot X'<r)^t Sixs . 

[0011] nrf?>y hRB«0#it[^S&{4> h 7 -y^yi^^ 

-yxit. nM-^y-tv sx-^m^iitrrtiM^wm-^ 
[00121 mmm.^mm^<>zwc^Lxmm^ o 

;i< >y h R B {itatiflll 1 9 0 T'S^ t i ^ 
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mfiiisots. mz^~xfmmT,b (ob -xy) 

[00 13] '7— ^'Wtc:ii."<'»-:>ViT:^>^>{i, h^-y^>' 
[0 0 14] c:co±a^tS^x-rA(;o--pcora®;S{±, H 

1. 7>':^^A^:ia|i!lT'•0fe^&s^^.€>'7-:^'^^:^^,;^)*<^s 

[00151 nd?-y h(?3Jie£MT'7-i'cOffiaS-«ltf}-r 

0 timLfdrnM s i: ^(D±mmx''7'-^ ^rmm 

(Si-:>-C. •fe>-1?-4, 4' {4:^„ ) t tJt>';^7^^fc 

[0016] ::i035[^to»7-:?iaamffl^«. 

[00 17] 

[|%BH;&^^Li d ii-r-SiljH] ^ZX'^mn<om 

yyj^^^^wmx-mi^'^tt^M^mizMLr . n:i<y 



[00 18] 

J:^M^mcomiiiUmzM-^^'^X)!tmimza^'y hcr> 

ti. mi^mzm^x'7~:^^izmm^tix\'^^^yi<'y 
tx\ ±$mmmmt:^ttii>c7)X'$)^, 

[0019] :^^Miz^':>i::i^Xr-J»X'mm^ti^mM. 

^^mtzmmi'4T^h-^xiitmiiiistsmmim.n-T^ 

[0020] ftTt. o^'-y h^m^mt. im.-^y^^z 
k'>xM%^ixfcMms<^^Wizmt^'mLt ^ Mtl 

xmiii^tli^Mmilizm'?>vnt^'y h^j^mzM-t^ 
tf^^c»•s^v^T. h^'y^yi^mi^t:'^tsi^Mimm 

[ 0 0 2 1 ] LT, nrf; .y h©ifflI¥St4, itmt<^ 
^troi-^Ts n;i<-y j:-?T^&^S^^5t^;i^ 
>yht. ?i^-fe^{c:i-5T]i3l#$*t^^lltii^fiai:i 

M^^ffi$B&fflv^•^:^iIE$^^5t h y >y^:x^^S[if^S:-irtf 

[0022] ^f*UV^||^BB®^;:t5V^T. njjf-/h^ 

•y h'j^m\^mizmt^im</ym'^&^bmiff^tiiLf)^m 

Mm9izMi-i>imii^'0\^X^^^ixtu^.^y hco^mis 

■t^u^^-y h^f>^mizm-r^mmt^Mm.u wmi'^ 
mam^^mi'm'r-y'Mzm^ atf#®^iix . 

[0 0231 s/;!, ^M-feyirtcii^^^tmtFco^cei 
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[00241 

[0025] ?S^-fel'-9-{4. lSmS&±t:^^ito;& 
[ 0 0 2 6 ] o;i? 7 V'f^Wii.. mi^y^^i^ -^X 

m^^ixtinmi(^^w^zm^h^h. ^^Lxmi 
[ 0 0 2 7 ] LT, h%m^mt. >mm<^^ 

[0 0 28] iSFt L-<.^SISfeJgffit:iJV>T{i. 5t^f LT^ 

-5, —Ij. wi'^y^<izX'yxim^titimm<^um. 

t:mi^fee!SAzm-t?>miizm-^\^x. ^mimmzm- 

timiz-^^^x^^^ii^r37i('y hco^m^m^mi. 

1 0 0 2 9 ] ^ LT . msimm^^iy^mtt^mT 
-yMzrn^ tix^-^^mmMr Lxmta^tifciMm. 
mizM-t?>u:if.-/ hf^mi^^izmt mmtiji^fim^ 

It. -tcDmmimmt^'fmr—yMzm^s^ttL^ , 

[0030] tit. 

mi. ^crrf^x-m^^iii-c^t'-/ h^m^coim^m 

TLit^^X'^'VT^ti^. Wiz. z^X7-M.iiZ*mi3^h 
iiimtii^^i'^fz^izx.^~-m-^^iii:n-t^J: o t,z 

[0031] mm'biy^izx ^mm<^imi3^ii. — 



[0032] ^<7)Wi. ^^x<^v—^irZ'^^^xmm^^u 

[0033] 

[f6^«^ll5fi<'5?^] 02 {4, ^^miz^^^'^y^ 

mxmiyLtii)<Dx\ fttmir-^om^cot^tziimm: 

"/=3f>'^^#S:fi=^'5D3fC-yh<±2^ (RBI, RB 
2)T'^bO, iTt:, nd<>y hiOh^-y^fy^^i&frcO/S*^ 

[0034] mmizm^tix^^i i^iz. ^<r>v~^ 
mmo. y^T 1 <mmmt. msm 2 

[0 0 3 51 4$#VSii. ailiS[^^K2 0i:;^p«7 3 
0 (^;t.tf. CCD;if^^) i)^i:>m^^tlt^^y^ 
i:m>l-X^K>. ii5^31{±;«fp{7 3 0<30liBtr^L 

t±nd<>y h 3 y h D- 7 R C i: -3T 

[0036] 04f>y ha>'hn— 7RC(i. 2'&c7)o;K 
•ybRBl. RB2(7)3t*f>cOnji?^yhMWS5102r^"L 

a^S2 0*^i?>'7— :?'W, W , W" ■ ■ • (?>aS^^ 

lTV\ ji^^tutniK-y >y^>'^^-f^SrSii^-f- 

[00371 03i4. n^K-y hn^-ha— ^RCeO[*igp 
^Bgi7)«t0SSr^gP:/n'yt7ll'C^L3tfc<??TfeS, IPIM 

fciiaV^-Cv n*'-/ bn:^hn— ^RClci^j^SiXJtHIl 
iffii^S2 0 a-^-f nra-fe -y ^?-*^^>^l. C P U ( 41 
5^igS:i«iaSa) 2l5:itt-Ct5i5. CPU21 ti±;ir 
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2 5. T'-^'^^tJ2 6, ^— :J'^y^-7j;-^X2 7 

[0 0 38] X?><7-<>'^'-:7x-rx2 2fc:{^;*;<7 3 
0:6^'itg!SiLT±J 0. 7x-<;^2 2&:^^ 

LT^If^^^^*^3ll4>^L^^;. yt/^^sonm^^ntz'm 

7^-jU;<^:'J 2 3tdS*fi$^I-5. ^'^ >'^'-7x 
7 3 0 7 t'-A^ ^ *; 2 3 lizmfi^tl 

[0 0 391 7L'-Ap{^U2 3t;i*^S-itit'7-^'W 
-^'Wtiia2tft^^a, b, c, df^L^ti^t, 
[00403 x-^;<^U 2 6{i. :|K^-fe:>'1?->'j;^7"A 

^wm:Lti^mcr>m:^m.^mi^^w^. cpu2i*« 

[0041] -etT. CPU2 l{4n;fC'y havhn- 

mUl OiOCPU 1 llO'-vxM-^^tLfV^I.. ^itLtcj: 

0. ^^-fc^-^f 2 0^«c{iSIHStJten;J?-/ hSW^Jl 0 

Ji. 1 0 . 2 0 $-^tf^#c*«^^r >^nim<r>u 

[0042] nrf?v 1 0<i. AXB S tT 

mWSM^W:2 0 coc P U 2 1 h/-\Xl^^ZtUzC PU 
H^*LTt^^. iOCPUllCii. ROM12. 
RAM 13. 14. 'r-J^)Vi^^^)V'r 

O-fe-y-if ( D S P ) ffl-r— 1 7 . TX^'y^i^^^ 
-^-^t-ra-fe ^-9- (DSP) 1 8**. #'^^'<XBS' ^fs- 

Mta|-r^-^<^rn^9-6.#f|gS^Sn. RAM13{i:CP 

[0 043] ^»^ffi;'t^U 14(^{4. #D;f:-yhRB 

1, RB2(?D:ti6i0iW^ai>'^A. SM^^St"- 

9. ^(^w^mem-^-^v^-^mcrmz^ 



T-nrff-/ h RB 1 . R B 2 <7yfm ( h ^ -/^y-fMmo 
[0044] DSPl SWVVX-3'~V3<n¥m^-)]m 

^^^•th^cr)-ru-<zy^x\ DSPfflr-^'pt^u 

1 7ii:D S P 1 Sti SgMSx-^-^^^N*^^-:*' 
&ISS^i.DSP*ffltfO;><^ DSPlSii. 
C P U 1 1 tfO^^tCfifoT . ffimiTJIfi^^fcliSV^T^t/WX 
3-^^30ffictil^ltr:^ffib. DSPfflT-^;<^>;i 
7i03f^x>JrK:|&^iitf«Sli**Lrv^5. S3t. H 
^3!!^^M2 0OCPU2 l*^^>i£>, CPUl l^^frL 
TDPSfflx— ^';><^:U 1 7{cri?-feXnrtgi:^-^TV% 

[0045] Jgfc. ^I^SSje^KfettSa*'^)- h®!^ 
1 Oti. 2-^i7)a;K-y NRB 1 , RB 2 ^$IJ^^-S3ti6 
tt$lJfl^tlJ,:J^Ttov^-C2^^■C•^^'XBS' tc:g^§ 
^iTV^S, a>"<.Tl<!0±«SM<oniK-yhRBi 

h R B 1 I^TJSaoo d< b R B 

2t:'PV^t{i. li^JWSl 5' . -9--*'[lSS 1 6 ' ^-fr 
LT. 03i<'y hRB2<?D«^iSaifc:^§itt:V^^. 

[0046] OT. ^(nxo^xun-^y^ ■ n*>y f 

»llJ!!^ia2 0 <5D7°n^'*^j^>< ^ y 2 4 . 

u 2 emfu-^:-/ vunnx oi*r<?>#;>t^y wi. 

[0 04 7] ±ti^ Vpy^y^^mwmUt. nd<:>y 

hRBl, RB2«#'«rC-OV^T. Bl 1 tOM^a^Tj* 
R B 1 tcP LTfis ( 1 ) ^-^^ A* h ^ -y ^ :xs/^i&7 

y6 0t-S'jSLJtSF^5&>^>. po ^^mt-thv 

9 >/ ^ Vj/SW^^gai^ L , ( 2 ) ifEST^4g#i£iOj^tQ0 

t-^-i^tiBSL. (3) V-^'/f)*b7>y^>-:/rP^T5 
-f>'7 0 (ffiSQl ) tS!|^S^t'i::V-:?t:*rrS 

•tT7-i?IR*^gE2 0 o±.ff)mm.m.Q.2 tv-^^^m 

(5) ^aSPO i:l>-3i!jf^^#i.S. 
[0048] mWtiZ^ T^mcOO *'-y h R B 2 izM LX 

{i. ( 1 > v-i'i}^ h 7 'y^yymik^^ yso' izm 

»L7ti*;S3b^^>. PC t:mimt^thyv^y^m 
f^trffl4& t . ( 2 ) W(^mmtiiS:<^^QO' X'V-i^tm 

im.Q,r ) i.zmm-^t'Ciz^-i^izMi-i>imim 

Sr^T t . (4)3 >"<.r 1 ^ m-JjizMm LXV-^ 

[00491 ztLi^mmi. 1^-fe>'^^vstc:J;oT^^ 
hmm^i o(Ai-ci^ms-r§o.-jcyh (RBi^b^ 
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[00 5 01 mmm'] 

1. PjK-ybRBl i^faiiRB 2 ) &)mfmm(0&M. 

iHijl^l Srnd^-y ^SlJ^a(^l 0(ODSPm'f~^^=tV 
1 7fctSS«lt-S, 

2. t3d<>yhRBl (i/£{^RB2) ^^iJli^^UT. 

&a(xi , Yi , ZD STDSPfflx-^-^-tt y 1 7 

[00511 3 . 3 y/^T 1 &3i^=5:SgM^ift^$ 
aiK-y hRBl (*/i(4RB 2 ) <?Ditrf^«5HP*5<OiS 

3«0tf-|g[tB^fN2 ^DSPffi-r-i5'^^:U 1 7t1§ifrr 

4. a;K-/hRBl (ti^{i:RB2) Sr#I6^f^LTy 

m. (X2 , Y2 , Z2 ) SrDSPfflv-'— 1 7t 

[0052] 5. DsK-y hayho— ^RCtC, a = 
(X2 -XI ) / <N2 -Nl ) (DsiM^^hitX 
—yv-? r^^a ^im>. uff. 1 OiO^lf 
p< ^ U 1 4 i: 2 0 £0-r- ^' ^ ^ U 2 6 

[00531 ( 2 ) -fey-Ti^^Ss <rm^ 

B«igtK^a2 0f57'P^^7A;:<^:y2 4fc1SMS 
;^ 5 3 0 emWMrf—^ 2r -fe V -ifM^ Ss 

i^-r s^io-r-^' ^iifii3!aa^a2 o cox-^'^ ^: u 

S^Ss i;D'tC>y h R B 1 COK— X^^Sb at^'D.-K 

V N R B 2 <7X-x^mJ^Sb' «IS^$-^*?-r-r- ^ 

a;J<"/ hSiJUfgUl OiO^»Mtt^^>; 1 4fc:^*^l>, 
[00541 (3) J!{r^^3 0<?>^3 ll*I<7>3>"<.7> 

-^'f{-l[m^J«Nvsen;K-y hMt!9g|51 OiDDSPfflx 
-r?'^ ^ y 1 7 ■mX!l^a2 0 £07^-^^ ^ y 2 6 

icJSSS^S. ^3t, ;«5^-?{5 3 0iiJ:S^Sr||;fTU, ^7 



'J2 3CtS«^S. 

[00 5 5] (4) 3y<rl$■^^TS^i:. aiK-y hR 

B 1 fc= b ^ -/^y'^m^^^m^fihi.z.m^t:.'^ ( ? 

-<>'6 0±) K^— ^'W*iiiML^c:^>. rjy^TlSr^? 
AN60-VS =N60~Nvs&H-^Lt:s DSPfflx— 15^;^ 

=£y 1 i\<z.i^mth, 

10 0 5 6] ( 5 ) 1 ^Sta€t^=fT$-<ir, a 

rf^-y hRB l3f)^V-:7Wtc:M^i,-f^Sr^^-r-&t5iL 

tc-vs =Ntc-NvsS:tffltU-C. D SPffi-r— :i?P<^y 

i7fc:?Sii*rr-S., 

[0057] ( 6 ) n#'y h RB 1 

(7) a^-^riSrBt^fKtc^^T^-fr. a^KvNRBl 
£7) b ^ -y ^ >-^i6f^^jKT$-t^-S. Lfcfia ( 7 

7 0±) (CV— ^'W^toTSfeT, n >"<T 1 its 

ii^ttS-lt XJ^nsstp- ^> AN70-vs= N70- NvsSrlf^ 
L. ^a^DSPM'T-^^^ry 1 7t=^Stt■^S. 
[0058]±ie(4)~<7) t |Rl»£7)¥S^^{ind-' 

>y bRB 2 t:-OV%T*>Tia ( 8 ) ~ { 11 ) 

(8) =!>'Air l^St*lT:^-fr. n^'>yhRB2K:b 

0' ±) cr7-^'W36<siJBL3tfe, 3:xA;ri^ff±S 

0' i: ^fetCiB-^ Nvsh COH ( y ^ >':J';UJt) 
AN60'-vs = N60' -Nvs^ft^L. DSPfflr— 

^y 1 7t*gft^-r^, 

[0059] ( 9 ) ^V'^rx-^Mvmz.mi'^'t^ a 

4<-yhRB2*^'7-^' W{C^^ H^M-^ ^ fciS L 

)vx-a~y^m.'^-nm.^\.c' t^tt^ie-ftL/iNvs^^ibA 

Ntc'-vs=Ntc' -Nvs2rth»L. DSPfflT*-^';^^ 

y 1 7tcis^frr&, 

[0060] (10) a.-K-y hRB2t}E^f^(?5S5iT 
( 1 1 ) :3 -y^r 1 ^StA'Ht^^^TS-tir, nrfCv hRB 
y70' ±) K:'7-i?W^i>or*-C. 3>"<.7'lg:^ 

N70' i;3fctifi'gL7tNvs;&^^5AN70'-vs=N70' -N 
vsS-fl^L. ^m:DSPffl-T-i'-X-=&y 1 71^*^^" 

[006 1] (1 2) njlf«yhRBl(?)/i:if><?Db^-/^ 
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muz., h 5 -y y^&^T.\x^m^i¥X'm^-th . 

<D^.J^^ (XO , YO . ZO ) (i. 
XO =-L0 
YO =0 

ZO =0 

T'S) 0 . b 7 -y # ^-^^S^Sg 2tr_hTcOMS1B ( x . 
y, z) i:'<-XS^^2b _hT-tfOS®ffl (X. Y. 
Z) cO^Mi^Ji. 
x = X-LO 
y = Y 
z = Z 

~)Vyr99a. AN60-VS , ANtc-vs ^ffiV»T, 
LO =a (ANtc-vs — AN60-VS ) 

[0 0 62] b7"/^:^^MIi^XtrS-«I«DAafc:^ 

■r^iirT, orf^-y>RBlSr^i^feBfc^5«.N7>y^ 

h7 y ^>-^iai!&5'f 0±<7)ji[Qtri; LTigH-T 
[0 0 6 3] b7<y^i^mp^Ztr{±. Vyv^^Cf 

N tfO^-ft* J: X^r— ;^7 r a {i^V ^T U T/W 'f 
[0 0 64] Od?>y bRB2Kl-3V'>Tfe|Rl^tb9<y^ 

(13)aiK-yhRBl (JDitabtO h 9 ♦y ^^i^l^^'Z 
tr' <7)K5t 

o;Kv hRB2i:3>"<rieO,^^i:Oi**-(bS:ff^3 
a5i?<ybRBl<?DJ©^i:|SIt<. yJmi^-a-yK.T<n 

tr' *WSrKS&-rS*X'i^Mjtiag (XC. YO' . Z 

0' ) ts. 

XO' = -LO' 
Y0' = O 

Z0' = O 



. y* , z' ) t'<.-:^.^S^2b'±.-e(5omi^t <x' 

. Y' , z' ) <mtmmi. 

x' =X' -LO' 
y' =Y' 
z' =Z' 

'e*±>§*Li.t<75i;^S, fflL. LO'{ilS:5^^QO'60i2 

^df, LO'iOffiSrli^^fcJ^fc:, g£tc*i^>^>tut:x 
^— r « , AN60'-vs, A Ntc'-vs^fflV>T, 
LO'=a ( ANtc'-vs-AN60'-vs) 

^'i: LTs nrf<-y hMffllgPl Oc7)^^;<^:y 1 4i= 

[0 065] h^-y^^r^'JSIi^Str' SrClcOj: 3tC|£ 
^■rS iltX\ -y h R B 2 ^^^}m&M.I>zS>?> h^-y 
^y^Mi^Str' Ji-ciftf^^-ti-JtB*. it^jSQ0'cO{4 

[0066] a;J?«y hRB2<7)3t4b(?5h5>y#>'^^ffiffi 

[0067] ( 14) DiK-y hRB 1. RB2(7:^^S: 
aS^-^. nrf<»yhRBl, RB2«0i!lf^i^O/j:A^> 

(w. f 30, el , e2 ^) . 

[0068] laJiT'. h 5 -y ^ y ^^SI^T^^c^Jgfif^ 
**^Tt-& . m 4 iJlT* #Sf® ICilli. T . h 9 V 

«>, M\i^-^y^^ sm<rmmb . D#«yhsii#pg5 

1 OMcOMSt^^iJ^itSo ^IISiK^-^T'ti:. o^if-y b 
RBltn;i<-yhRB2 <7)V ^-fili^^^JiSg-r ^f^j 0 

[0 06 9] ( 1) wliffl^^ry-y-VStiSSS^tfJ 
( R B 1 / R B 2 ) a^yki^X'h S 7-^ ioic^^-r 
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(2) «*&SixS^-^'W<:og^fc(i{f^>o^3&J^O, 

sO ft?>o 

(3) ;d^^3 0co^iF3 l{irj>"<.ri(5:)^ifa^;*>'< 

[0070] Q*:>y hMffligp 1 0 tm^mmmw2 o 

■C-tT^&fc^tSiiiSti. "7-^ 10 0 iia XT 1 
CPU2 l{i:^-r*8^i<^*ffi:tFL. ;*r^^30tJ;l. 
^'tf-||icaJ:;bfilN30^DSPlBj^^U 11 tT—^^''^^) 

[ 0 0 7 1 ] Hfc. -:^7^'xrS lf m#t/tBil^7"t7 
"/TS 3 ) . ®TS£<^'7-^'<0^aitw^ ( a. b . 

%m)*^(r>-:3yKT^WAa (N-N30) ^^f 30-el 
(el >0 ) ^m^hcO^^-Z) (Xf-vTS 5 ) , 
[0072] Z ZX'e 1 t4. IBKrf^LTI3l#$tL.& 2-:> 

0M«fStcS^?iai: * ^ t ^Sr V > J: d S 

[0 0 7 31 MitJ. liffftl 0 0. 0 cm. sO = 

5. 0 cmi: L^i^v el =5. lcm~6. Ocmfc 

3&s^f=5:^?ns . iOcfc a ^£^mzn L 

-rs xf-<yrs 9— S 1 l#tSl) . 

[ 0 0 7 4 ] :7'S 5 X-i xxcO¥lJ^*^aJ§^^3t^r 

e>{4\ a^'vT'^ltiS^ (N-N30) *«f30"el +e 

T^-yrsi-^O. iii:lHl<7)t&f^/B#]R03ii^. N30O 
W& (xx-yrs 2 ) , (Xx>yrS 3 ) 



[0075) XT^-yT S 5C7)fiJ^^t^-^Sii^ e2 {4. 
^tctJV^ta. b. c, d<:0^3i)«^aj$tt&::i:$-* 
5SyilT'{±0<e2 ^el -sO fcig^§fL§. fiL. e 

1 =sO i; L.7t:%&fc:(4;. e2 ^Ofc^rSci^f. itox 
7''yrS6{4:i^St3^-l>. 

[0 0 76] coxT'vrse-e-^xxeo^'jSd^jfi^rS 
if-e^SS. C:<0J;5^^^-x{4. i^XT^Aj&JlESf^t 
* . Xt^ -y r s 7 T'f xx<35fiJS*^ aj^'j $ ix-g. tO{4. 

[0077] V-^'^-im.'i ttSWl^ 3 1 fciiJjftrS i 
ot^^i:, X-f 'yrS4-C^JCXc?)¥iJ^*>'fcH:tt$^l.^ 

iat*^. -?-<?3^m. X7^>yrs9^v»;?^, es 

(x-r-yTSio) . l'a;'X:i'fflwcoffiSrl;*'»'hr 
•yr-r^ (X-r-yT-S 11). 

[0 0 78] z.i\XzM\jx^ n—^—^cnmUkT—yir} 
--^osiii: v'x^j'^twcT) 1 >' h r •/ r 

•r (:^liSx":?'SeK) . it^Xr-yrS 1 2^jStf. 
[0079] ^:±J. IlMKi-r-^J'jb^A^^O-f-a: vi? 
{±. &m<^f-^ (a, b, c, diJ^SHx-^'fcWIl 
ISl#^^'«yl'X3-:rftmtH;'3litN30) i;t!ril]^ta$tL 

Tr7-i!"Sf jL-tc##3i*nTV^I.'r-:? (a, b, 
[0 080] m—'P-i^CTiZW^mt^htHi. 

<7) 2 -off^^m^fS^a Lx\-^^^xh^> 

1 . H^)!lt^aJ^<^>'^v^x3-^»'■itl@c^^l^)^lN3o^:4-IIl^ 

ai^^^;i^xa-^^fhtS:aj^jfiN30oaA^. ti^f^^l 

i:, Xx-y:7*S5:&»fe. ^^iOfflfcfrti. (f30-e 
1 ) / atmWi'di^h . 

2 . tirBt^ffl^tlJt a . b , c , d£0#ffi{£fc4-@t^aj 

*i^Slii*^'r^'«^i/X3-:J'H^fci{:*j®'f Vi? u^^ 
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b, c, da^^iaMt-^^mm^tltia . b, c. dcr> 
^Mtco^tK rx (f30-£l )yatl,m—^L 

[0081] ^if. 4-|3i:B«lHliO:giaix-^^t-oV%-C 

I N30 i^m) -N30 (ffifUl) - ( f30-el ) /a 1 
<e3 

( fl L , £3 $ ^TiEc^^Sfil ) (7)^S5r f - x -y ^' 

i/::, a, b. c, dLff>QM.<0^^^ < t iy—oliZ-z* 
V>T. rX (f30-el ) y'atcomc^mtmz'S^'t^ 

I a<?5fiS (-^0) -a<oag (irlll) -r (f30-e 
1 ) ya I <e4 

(fit. e3 , e4 ti/h§=^JE<Oife^) <^figS^^ 
[0 0 82] ST. STS££7)T7-^'tOV>T<:Olj^B^ 

2) . «im{-^L;t4» (;^f--yrsi 3-c-<j:x> . 

[0083] &±mmLtimm.-v^ 9)v (.xf-yysi 
~si 3) ^!mm'tx'm*)&t:itx\ ^-x^a^s 

c. d(D&M^mh-t'f~:S'ifim.d(sm^ii.4>, me 

[0 0 84] Dd^-y hS^Mufi. n;i<>yN*^^^^ 

'7-^-r-^'iOS3={i:. (NO) t^m^mzff^iy 

[008 5] iitC|eL:tm'{±. Sfflco^-i^T*-:? 
(Axal. Ayal, Axbl- ■ • -AxdS, Ayd5) 



m.n3<i<mLW,th < t x-m^X'h hifi. i fi=g 1 24? 

[0086] <3(:tc. ^.t^y 1 Offllffi=^i?tl,i. 

^j:^VUm^'&^\fh i: . 1 0 COC P U 1 

n±-?)i'^9X99mmm:m^>^x. n^-yh^-^woa 

-f, o;i<-y h^ilimtov^-t. Sl7c07n--^-v— h 
S:fflV^T«fB&&iSBg-rl., X-r'yTR6, R7, 

RIO, R 1 l<553!aaK:ov^T{±, «fia&l»BJ<5Df^T'I18 

[0087] H7<7)7n— f-^— MctiV^T. ii!^#'Ba 

Oigtf-x>/i?t--§>*^.#(CA-l. (XT^-yTRl) . 

Lit^t ^tiiizm<mmsmw2 omto^mizj: 
[oossJ-e^:•c. u=c i^mtn) (7>-f~^comE 

^1i^tJt±T- (X7^>yTR2) . u^0cr>^—iS^<7)o 
(7)7-— [Axa3, Ay33- • ■ Ayd3, 3465] t'^W^ 

ffl:^ 0 1 tlSPrri. (X-r'yTR4) , 
[ 0 0 8 9 J aev^-C-. m^iii^iltc'r-:^^ izm^^^X. 

5) , D;l^.yhTRl(7)^M^|gi(i. i> tS^V- 
:7^o.i?>y hTR lTi!iM-ri>i: LJtr:^Knrf?-y NT 
RlA«ffiffl§^l.i.»i^<^v::i:-CfcS. **iSSJgSrC{i. 
ny^vTli^ilBliaffiV^mBcTJ-^ttfc^i.. ^mf^ 

[0090] LT . o*'-y h R B lffl{::^^SfL/c^ 
f^r—y'fl' iWm^) (cr^'-fexL. Xx-y^RS-C 

B 1 (0^<7)aS^¥<JBrrS (X-r-y^Re) . tL, 
f-mim^ («rti) i^iML^^c^rfeJi'. Xx-yTRS-e 
ItmSti^r^SWWiiaSrDxif'y hRB im<^'mr—zr 
;W-SSatf (::?;T->yR7) . 

[ 0 0 9 1 ] ixi^-c. (mmn^ 

x^-fi-#'5:fc*-C¥!lBf) S-fiJBfLfc±-e iXr-yy 
R8) , :ft?!)c?5^-f->y>^R1^0, UX^^f-^yRl 

[0092] tU. Xf-'yy°R6X'Ut-^yhRB 1(7)^ 
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[0 0 93] ^fC. P#>y hRB2<50^*^;x-r;l' 

mimm^f-mr—yMz^^^^ts ix^vRi i ) . 

10 0 94] TT— . X-r'yT10'Cad?-/hRB2(5^ 

x-yrRi2) . im.imT-th, ^tx. ay^Ti 

[0095] J.:Lh;{)*U^>y h^^mmcOimThS>i)K 
:X^^/TR6, R7, RIO, R 1 1 CO^I,Z-^\,^X . 
US (X^i^'j:— S.t/EIl 0 (i^lilT' 

[0096] !ifiiifc:t>ft-S^.B{A. njje •/ hRB 1 im 

m^j: < mt^'tmik u*i. m^&m^&ip utjs o , 02 

tiB L3t h 7 "/ # ^^^l35H«OS6&7-f >- 6 0 4fc 

«iS^Oi:;SB<?)iS8l^ttia[fite^*>*{±\ N60-N30 

aN{ind^«ybRBltOKj-f^ffi 

fit (.yNso) t'fcS. 

[0 0 97] ±tz, ^.C{±a;lC>y hRB 1*««S^< 1 
-V^ }\^(omf^^^T (PO ^aslf) U#l>^^{::i3 

C<7)9m^iiWi&X'm>iti-£. N70-N30+N200 

ZZX. N200 tio^K-y hRBl*^ b^y^^i^ 

^fl5^gE2 0 0tiK*b. W^iSMPO izm^i-^tXiz 



[0098] li«t:tJitS;SD{4, D:i<-/ h R 

B 2imm:<mi:^t:miMh%hm^m.^m>i.xii 

0. ia2fc|BL;tb9-y^>'^^H<50gH*l&9'f>'6O' 
N60' -N30-5-N' h^S. ^:^t\ *N' {i:ad<-y 

h R B 2 «oi6#ffls§t^^§& htt^h t^}hi.zmMf,zm& 
^tLhA^^^j:mmm. ( s-n- so ) t-^s. 

[0 0 9 9] ^Ei4n*r.y hRB2*^t!^^:< 1 

E<50^^ti-||5:ffi-r'^i>-^{J'. N70' -N30+AN200' 
iiT. AN200'(i:niiC-y bRB2*fv h^-y 
^:^;5'^^Tf* ( ^ y 7 0 ■ <7)firffi) ^^tt-T*^ 

v-^' ^iR*^aj2 0 0 ' izsm. =&fflH2SP0' 

f.:.-^thi-Zlsb) Xh^ . i:a/=>o*">y hRB 1 i:RB2« 
SI&f^iSBlISrM^^T*-^' (jSB, C, D, E^^i^ 
-Ttticffi) {±. BUiEbTt^^lif^cT) (14) xmf^ft 

[0100]^. «*(J<!OV-iJ' (Wl t-Th ) (0J«M 

■r^jiS mUi. Aa., b . c , dOfii:S5&»iJ>li^Six 

[0101] mm. v-iS'wi fco\-^T:gifcB§ii)t'7 

~i"r-:$'it)m6cr>mmBiz^^iLttLX\^^m^tZ 
NA1=2565+ (Axyl /a) 

•5. Axyl {±Axal. Ayal, • • ■ Axdl, Aydli6^ 
Lx Axal=Ayal= • • • = A xdl=Aydl=0=Ct^ 

i£ (.mmmL^mtmtwsx-s^) . Axyi =o, 

NAl=2565i;^^, 

[0 102] mmiiz^ ^(om^-thv—? (W2 , to 

^(fh^ffl) NA2. NA3&^i6SCi:3&-'ai5tfcS. 
[01031 ±IBL3t^ fcj&^Jc*. X=f-/'rRS<DWSi<^ 
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R6-1 ; ::^r--y'rR3TmP*-tiiLfzV-^f~S't^h 
NA i^ib^. y-^Wl tol^Tfi. NAl$-^i6^. 

[0 104] R6-2 ; NA ii^h. utHv hRB log 
Kf^EISNB NC (NB iiNC ) ^^i^>^. ilEtitM 
EUNBINCI, NB2NC2^|.V^t±NB3NC3£ 

[0105] R6-3 : mm'7-:^'f~9izmLX^ib 

^>ii^inxK-y h R B 1 <ri^immtK ^S^jMratcffiM 

Blffl) {C:EllNBlNClC0T-^'*^«#a4fT.|., 

[ 0 1 0 7 ] la 1 0 tcti. #«is^r^*«s#a*iTJt 

■im.<^ RBI fflMt/t2:R B 2 m<^l'm'f-r il-'&m L 

o»#i^^T ( = 0 ) /*^T ( = 1 ) ^mi^-tmm. 
mi¥m.mir>^^f-i?m . nc (rbis) ai^v^ii 

ND . NE S:S^Si£fiti6c04,«-ei5&, 
[0108] »#S.^n/il8cffi{4a>< *Ti5iJ5^W5:t><5D 

nJiC-yhRBl ; T7— i!'=¥A— #^1<0'7— ^'iCOV^ 

S»-f^^ [4051-4551] iji'fm'^ir. Mmt^ 
T (mi39A=l ) 

g»^r^ [4130-4630] ti^m-^ti. mm±^ 

T {JI137A-1 ) 

[0 10 9] Z.^:X\ V—^^WZ ifiV~9'Sfil ffMm^ 

(08K33{t.S!iBgl t«2 Sr#ai) 
^^tht. V— i!'W2 {c:Mt-'&Xx-yrR6T\ RB 

lffi<!Dt7-j?-r-://Wc:rj5'-fexL7tB#^-C{i, ±fE^ 
[0110] c:<50i^{i. ^7o:7o— f-A"— hiii^v^ 

R9 - 1 ; BEt^*>f>^>tLTV»^NA t3;}f>/ hRB 
2«0SiW^KtaNDNE (ND ^:NE ) ^^a^>^, <IC 
•Cte. V— ^'W2 l=-:>V^TKiaNB2NC2Sr^|<«j^, 
[0111] R9-2; V— :^W2 (:-^ViT5K4^fco;Jf 

>yhRB2*o^f^r^*'\ "mmnzimr^^^ij^ 



[ 0 1 1 2 1 ^Cl-C, T-R 1 OT'ti. 

—r/V (RB2ffl) t:|^ND2NE2fiOT-:i'*^a#Ss* 
Hi 0<0RB2ffl<?>^*!j-r— T'/Wi. CICO^KSS: 
M^L-TV^S. S8<?>;^^^>''A-;l'r'f^^^7-4H 

[0113] mM(D^mi^^. w.m.s3 xmh^tih s 

[0 1 14] mtc. ia9<^7o-^-r-h*#§SL 

D;}f-/MW^e7)i?i3i{cov^TiiBB-ri., =5:*5. 2^ 
(55o;fC -y h R B 1 , R B 2 cOl&#<i^Wfcll t^<50 
-C. RB2fflcO () ^giSrfflV^'C, W^Jta^jtESS: 

t.}zi>bxmmt^o 

[0115] 5fe-r. Kc^QO ( S/itiQO' ) <?5fi[a-r 

HI) . 'W)7—yji^'kmmmxm'oML^^'yi^^& 

vy°R7X. a;Jf»/hRB UfeSl^ktia^'-y hRB2cr) 

Bf EtJ:'j;«)^'&tS $fL. -y r H 3 , 
[0 116] Xr-^yTHSTfi. ^'df A— {cT^'-fe 
XL. ^^-r-y/l'Tj^^SaTV^S*-^ (^f ) cov- 

ra^-S-r— ^ [Axal. Ayal- ■ - Axel. Aydl, 
2565] ^iM^iiittS . 

[0 1 1 7] i^^^T\ ^NVL-Xn-^^tf^tii^lfilNAi, N 
= AN60-VS ( arf< -y h R B 2 COi§^liZli^ A N60' -v 
s. IJIT. I5l«, ) -l-N30Kii]^S<^5r#o^^tA 
^ {Xr-vyH4:) . ±IE!7-^'W1 c?>^J-C{iN30=25 

[0 1 18] N = AN60-vs ( AN60*-vs) +N30iV» 

0 ( ^3tt± 6 0") tfoea^^fija i.fzz.h<n 
ifi^m^^ntd^v—^^m.h—w.Lx^^Ttij.f. 
\±eo' ) <m.w>z3m.Lfz:i t t:iEmi,z^h'tz. t f,z 

[0119] X'r'yrH4-r-^xx«DWIBrffi:'J>5^#^>^i. 
3t=5:4>{±\ E^tCh7'y^>7"aS^2tr (i^ti. ) 
±T'C?rf<>y NRB 1 ( S^riiRB 2 ) c7^16*IHfe$-fr 

<mm^mm-^-^^ (X-r-yrns) . oxJC-ybRBl 

ffl (RB2ffl) COVy •y^y^mUTh^tr (Str ) 
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0 , YO . 20 ] ( [XO*, YO', ZO'] ) lr<J5tT'^ 

XO =-L0 +a {N- (AN60-^+N30) } 
YO =0 
ZO =0 

x=X-LO +a {N- (AN60-VS+N30) } 

y=Y 

z = Z 

[0 120] h^v^y^^^tc' (fy^m&W:; 

XO' =-LO* + a {N- {ANeO'-vs +N30) } 
Y0' = 0 
Z0' = 0 

it. 

x' =X' -l^O' + a {N- (AN60'-vs +N30) } 
y' =Y' 
z' =Z' 

[0X2 1] CltLtCiO. OiKvhRBl (SfctiRB 
RBI (i/£{iRB2) h^-y^SfJ^^^aSiSKZtr 

(gi^tfistr ) ±Tms^J#.^@^§LT^i^I^^s#-r 
'S.. fib. mmi^i¥m^tLi>wm}^co&.mit. 

■yrH3-cm3i^/t'f=^-^' (^Sfiig^: co-mi) (c 

[0122] ^mmithmmziiifhm^mMii. h y 

#XT. H2 4tfc^^^Qtr (Qtr* ) T'S^tJtJ: d (=1, 
l.^.>,df>-;/ggJ^f^^>-6 0 (60' ) 

h^'y^y7*;Sgi^2tr (Str' ) iO^SllSS&mc: 
{i. CiOjSQtr (Qtr' ) S: ayKT 1 co^hlllM^ 
tftS-ttfcjS (iOlEflitcwi-ti*, m^^-fe>1?-<^T 

(RB2) <?)^»!&Jff=Sri5^t.S. -e<Ofe:S, o^-y hR 
Bl (RB2) ii. 1?-^90, (9 0' ) r^LTtio 

[0 12 3] h^-y^V^J^KHl^JTnrf^-y hRB (RB 

Wfihy -v^y-f^^1.tT ( Ztr' ) ±X'mf-^it^ 
(XT-'yTH?) . 

to 1 24] j'WL'Xn— :5^fhgtffi^]fflNA^N = AN70-v 
s (AN70'-TO ) +mQ}iZMMU^^ hit (X,-f«y7*H 
8<35fiJitai^J^ii-^'XX) , Drf^yhRBl (RB2) SO 



■ti:. v—:^mm2 o o (200' ) ±<?Di{cs^^Q2 
(Q2' ) ^<mm^mkt^ ( x-r-y th9 ) , 

[0125] ( Q2' ) ^g'M t3t ^ . V-i? 

«^iGjt^«l8^L.T. y-i^S:'7>-:?lRttgB2 0 0 (20 
0' ) ^zMmth (Xx-yrHl 0) . ^LT. n:<K-y 
hRBl (RB2) 2:Q2 ( Q2' ) A»4>*l^fi:gP0 

(PC) ^t&S-^ (X-r^yrHl 1 ) . od^-y bRB 
1 ( R B 2 ) m<^fth7—f>V0>f^f—5^ i^^)T-t 
h (X-f--/7'H12) « Wl;tif- nd^-y hRB lA*^— 
^'Wl (^3811^2:^7 LTt^^-Cibii-Ji.. Hi Ot^L/vi 

RBiffi<5>7%-r— :?';^o#=J5Ai=iS-'!r roj ^±.# 

[0 126] JjLhTl-OiOV— ^'{=*rr'&n;K>y hRB 

1 ( ^/iiiRB 2 ) com^-^-i ^fV-tfi^TT^ . -?-<r 

[0127] J.:^. *^B^2rV-^'<7)ffii^ ■ ItSJS^^OTT 
[0128] { 1 ) ffiffl-r5D*:-y bW^^ : ad^'-y h 

a«oo#>y bRB3^<iffl-rs^-^t=i4. «&#seKB 

"f—fyV-fj: t'^ffJtfc:^ L s a iK 'y h R B 3 KOV 
[0 129] (2) ^^-feyif (Hfifeiia^S) tnjK 

-y ; tS^-feVlfV S ^nrff -y h a y h 

[0130] ( 3 ) a*'-y hcD^^SSr^^-tey^^fiO 
[0131] ( 4 ) n^'-y : 
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ti. mm^sm^) i:^n.-j<>yh3 

10 13 2] ( 5 ) ^gm-fe>'1?-«0:^£t}:Sr^<0^ ; ^ 

[0 133) 

HznLX. l^«^iS:-fe>'1^i;:m^^0o,1^<y hIrffiA 

[|M2 ) *^BJ^jei©^M«O^EB&01 2:^ML/vr 
[133] lll9g.®T«ffl§ixl>D;f:y h^^-ho-^R 

[05] «ifg-y-^'w<offi>«c;Sso {^-ov^TiiBa-rsia 

^ ^i^m- h'7—?^:L-\,z'o\^xm^m-hmx'h^. 

[08] aiKv h^^PI<73JKffi^^Haf-S.:t4bfDX^r 
[09 ] 2ts^BJco|l*SJ^Jillc±>{t'i.a.+W hi6f^<^it46 



[010] *5|BJi?)^J4}g^tci3ft-g. 2^0nrK"/ V(D 

fz!i^<7yfm'r~f}\^'kmm-hmx'hh. 

I ay^r 

4, 4' -fey-^- {^Htimas) 

10 arf<vhfijffllgp 

II CPU (axK-y fnyfa— ^) 

1 2 ROM 
1 3 RAM 

14 

15, 15' mm^ 

16, 16' 1^-!KISIIES 

1 7 f'■>>^';^>':/:^;^ro-fe >y -9- ( d s p ) mr—^ 

1 8 n-fe -y -9- ( D S P ) 

19 ■^>^-i>^—yx.^:^ 

20 W-feil!M^S 

2 1 CPU mm^'s^m.) 

2 2 7 ^^X 

2 3 71^— Aj>i^:i; 

2 4 TDiJ^^A;***"; 

2 5 B^ii!®ra-fe -y-!;- 

2 6 -r— ^'J^^y 

2 7 ^^rJ'^f y^-— 7x>fX 

3 0 ;*J>{^ 

3 1^ 

4 0 ^r— ^'CRT 

5 0 :gitti-ea9^ y 

6 0, 6 0' hv'-y^yymib^^'y 

7 0, 7 0* h^'V^^^Wfy^y 

8 0 

9 0, 9 0' mmm. 

10 0 y-^'^!^^i 

200, 2 0 0' 

BS. BS' . BS" J^:i. 
PO . PO' od<-y htOMfiia 
RB, RBI, RB2 n;fC>y h 

RC n;i^>y hnyho— 9 

VS ^-feyt>- 

W, W , W" ^—^ 

a, b, c. d V-^'<7)!^|gtfi^ 
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mi 1 



[115] 




Otr* 



W 




[1121 



100 V 



20 




10 i 



•30 





[EllO] 



<RB1> 



4fr 




Nl 




1 


1 


4D51 


455f 









Ht 


t 


z 


4130 


4630 
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iic 



20 



23 



1 Q 



CPU 



40 









^-9 







21 



22 



-2 4 



^2 6 



CPU 



wl 1 



1 T 



5* -ifjIJEiJ 



1 8 



DSP 



30 



BS' 



ROM 



'1 2 



RAM ^1 a 



1 4 



I 



1 5 



"^1 6 



1 5' 



RBI 



1^1 B' 



RBZ 



1116] 



NO 


u 


a 


b 


c 


d 


N3Q 


Ax 


Ay 


Ax 


Ay 


Ax 


Ay 


Ax 


Ay 


1 


1 


Axal 


A y al 


Axbl 


Aybl 


A xcl 


A y cl 


A xdl 


Ayil 




2 


1 


Axa2 


A y a2 


Axb2 


Ayb2 


A xc2 


Ayc2 


A xd2 


AydZ 


2565 


3 


0 


A xa3 


Aya3 


Axb3 


Ayb3 


A x{3 


A y c3 


Axd3 


Ayd3 


34$5 


4 


D 


A xa( 


A y a4 


Axbl 


A y b4 


A X «4 


A y c4 


Axrf4 


Aydt 


4365 


5 


0 


A X a5 


A y a5 


AxbS 


A yt5 


A xc5 


AycS 


AX45 


AydS 


4365 


6 
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YES 



(18) 
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R2 




R3 



T 



R4 




T R 1 CD«»ftJ{BHS:*fiK-r 




R 9 



T R 2 c^MSiffe^M^;*46S 



R 1 0 




Rl 1 



YES 



T R 2 c?)SE»fi^KB!S^5^*5f 



R 1 2 
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<20) 
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m9} 



G 



B 1 CR B 2) Wjft:iim 





< 








H2 


> 



■) 



HI 



RB1 CRB2) 



'.4 3 



H4 



W5 



HO 



YES 



H6 



H i 



^ANTO-n (ANfO'"vT 



H 9 



1 



H 1 0 



HI 1 



H 1 2 



( ^ 





1 (RB2) 
) 






RBI (R 


B2) fit) 




